Vascular changes in rheumatoid arthritis have been receiving increasing attention in the last few years. It is well known that cold hands are common in patients with rheumatoid arthritis and a peripheral circulatory disturbance has been considered to be one of the aetiological factors of the disease since the report of the Empire Rheumatism Council (1950) , which showed that 40 per cent. of the 532 patients studied had a history of cold hands before other symptoms of the disease started, as opposed to 26 per cent. of the controls. It has been argued that the joints most affected are those of the hands and feet, so that it is probable that chilling of these joints in the presence of an inadequate circulatory response may induce greater susceptibility to damage by some agents already present in the tissues of the susceptible patients (Copeman, 1955) .
From the pathological studies so far carried out, three types of vascular changes are described:
(1) A subacute vasculitis of the small vessels of the muscles reported by Sokoloff, Wilens, and Bunim (1951) , and of the heart, muscles, and nerve sheaths by Cruickshank (1954) . (2) A severe widespread necrotizing arteritis of the large vessels indistinguishable from that seen in polyarteritis nodosa, observed by Aronoff, Johnson, and Dworkin (1960) , Graef, Hickey, and Altmann (1949) , Levin, Rivo, Scott, Figueroa, Fred, and Barrett (1953) , and Schmid, Cooper, Ziff, and McEwen (1961) .
(3) Obliterative endarteritis of the digital arteries, reported by Bywaters (1957) . This was associated with visceral involvement, and it appeared to be morphologically different from polyarteritis nodosa. Furthermore, post mortem studies carried out by Virtama (1959) sometimes showed obliteration and post-stenotic dilatation of the digital arteries with arterial dilatation near the bone erosions.
Scott, Hourihane, Doyle, Steiner, Laws, Dixon, and Bywaters (1961) , using brachial arteriography in selected rheumatoid patients showing manifestations suggestive of arterial disease, reported occlusion or distortion in digital arteries and confirmed the presence of intimal thickening by subsequent histological examination.
A vasomotor defect in cases of rheumatoid arthritis was described by Woodmansey (1951) , who reported an intermediate position of these patients' responses to indirect or reflex heating between the normal controls and definite cases of occlusive vascular disease. These cases were tested by heating one foot and recording skin temperatures at other sites. Later, Beattie and Woodmansey (1953) described a better vasodilator response to indirect heating after the intravenous infusion of ACTH. Again, Catchpole, Jepson, and Kellgren (1954) studied selected patients suffering from rheumatoid arthritis and showing some evidence of cold cyanosed fingers and Raynaud's phenomena or acrocyanosis, and reported somewhat reduced peripheral vascular response to body heating in five out of seven cases. A better response was reported after cortisone therapy.
The object of the present work was to study digital blood flow in rheumatoid arthritis using a continuous flow calorimetry technique, which had been made available by a calorimeter introduced by Butterfield (1964) , and subsequently used for the study of different abnormalities of the digital blood flow (Arab, 1964) . The design of the experiment included:
(1) Random selection of the rheumatoid cases as regards the presence of peripheral circulatory symptoms. 
Material
Eighteen rheumatoid arthritic patients were included. There were eleven females and seven males, with ages ranging from 31 to 62 years, the duration of the disease being between 15 months and 16 years. Some were in-patients and others were out-patients.
The twelve control subjects comprised six males and six females; their ages ranged from 30 to 56 years and all were healthy or suffered from minor conditions not affecting the vascular system.
Apparatus and Technique
Digital blood flows were recorded simultaneously for two middle fingers of each subject by the continuous water flow calorimeter (Butterfield) Thus the average difference between waves of vasoconstriction (VC) and vasodilatation (VD) was 0-072 ml./min./cc.
At the stage of arterial obstruction (AO) the DBF ranged between 0-006 and 0*039 (average 0-022±0.002*). Thus the difference between the resting vasoconstriction and obstructed state was 0 023 ml./min./cc. The corresponding figures for four normal controls are given in Table VI.  Table VII summarizes the DBF values for rheumatoid cases and normal controls at temperature 280 C., as well as the percentages calculated as described above.
Correlations of Results with Various Factors
An attempt was made to correlate the changes in DBF in rheumatoid cases at the temperature of 200 C. in different phases of the test with the following factors which were thought to be relevant:
(1) Sex.
(2) Duration or chronicity of the disease (arthritis). (Greenbury, 1957) .
For the MBF, values of DBF in actual ml./min./ c.c. were used, whereas, for the other phases percentage values were thought to represent a better comparison of the types of behaviour (Arab, 1964) .
(1) Sex.- Table VIII and Fig. 2 (opposite) Greenbury (1957) . Table X shows the relationship between these titres and the digital blood flows. The standard reactive hyperaemia expressed as a percentage of the maximal blood flow was greater in the group with the higher titres. The difference between the vasoconstriction and vasodilatation waves at room temperature was also greater in this group, when expressed in similar terms, than the group in the lower titre range.
These findings show that the blood vessels are less responsive in the lower titre group than the higher titre group, which includes the chronologically earlier cases.
Discussion
The question whether the above figures representing digital blood flows as calculated in this method give true values for digital blood flows, has been discussed previously (Arab, 1964) . However, this need be of no great concern here, as the same method for the calculation was used for the cases under study, and the controls. Again, the use of percentage values in comparing the patterns of behaviour of particular groups at different stages eliminates errors due to calculations if these figures were representing only a fraction of the true blood flow.
The comparison between rheumatoid cases and normal controls, as regards their maximal digital blood flow after full sympathetic release by indirect body heating, shows that they fall within the same range at this particular state. It should be noted in this connection, that this only holds when comparison is made with controls of similar age, i.e. above 30 years: it has been shown previously that the digital blood flows tend to be lower with advancing age in healthy individuals (Arab, 1964) .
The success in obtaining a good vasomotor response to indirect heating in nearly all the cases studied here, was probably due to the efficiency of the method used which involved immersing about 15-20 per cent. of the body surface in hot water. FailLu -to achieve release of vasomotor tone may explain previous reports of failure to get a complete response in some rheumatoid cases (Woodmansey, 1951), although we cannot exclude the presence of an organic vascular occlusive state in those cases which would not be released by indirect heating.
In contrast to the above results, during the resting state before body heating, rheumatoid cases behaved quite differently from normals. Thus, at the temperature of 200 C. they showed a greater tendency to an increased vascular tone, as evidenced by the significantly lower values of resting vasodilatation flows, the narrower vasodilatationconstriction waves, and the level of vasoconstriction flows being nearer to the obstructed state (Fig. 4,  opposite) .
So the general behaviour of the digital circulation in rheumatoid arthritis would fall midway between their appropriate controls and that observed in classical oases of Raynaud's disease (Fig. 5, opposite) .
The latter have a very marked vascular tone at a temperature of 200 C., which was manifested by a characteristic pattern of very poor resting vasodilatation flows, almost absent vasodilatationconstriction waves and resting vaso-constriction flows which were very close to those obtained during obstruction of the circulation (Arab. 1964) .
At the warmer temperature of 280 C., the deviation fronm the normal pattern of behaviour described above for rheumatoid cases is still manifest, which shows that the increased vascular tone in rheumatoid cases is present even at a comfortably warm temperature.
Sex has been shown to play a significant role, since females had a pattern nearer to the Raynaud's cases, while males were more normal. This could be demonstrated clearly by comparing the pattern of the digital circulation at different phases before indirect heating, expressed as percentages (Fig. 2) 
